Analyzing a large sample of cross-border investments by U.S. venture capital firms, we find that average round sizes and the fraction of financing raised in the first round are larger for companies in countries with poorer legal enforcement. This evidence, which is consistent with third-best contracting where investors take larger stakes to mitigate contractual enforcement problems, suggests that the staging of investments in weak enforcement countries may be less than an optimal. We develop a contracting friction measure, based on the degree of sub-optimal staging, and find that it is negatively related to aggregate cross-border venture capital flows. We interpret the evidence as consistent with a "staging channel" through which frictions that lead to third-best contracting and sub-optimal staging limit cross-border investment.
Introduction
Beginning with La Porta, Lopez-de-Silanes, Shleifer and Vishny (1997, 1998) , a large and growing law and finance literature documents the importance of the legal environment for financial decision-making and development, with a particular focus on the development and functioning of public capital markets. In this paper, we examine the availability of private capital in countries with weak investor protection. 1 Private equity investors, and venture capitalists in particular, are specialized investors with considerable contracting sophistication and monitoring ability that need not rely on the rules and institutions governing a country's public equity markets. 2 Though we show that private equity is not affected by the same legal rules and institutions that have been shown to affect public equity markets, the ability of venture capital to bridge the financing gap for countries with less developed capital markets is limited. We provide evidence that frictions likely related to weak contract enforcement are a limiting factor in venture capital flows.
Several recent papers have explored the role of the legal environment in the context of cross-border venture capital investing. Lerner and Schoar (2005) , using a sample of private equity contracts in developing countries, examine contract provisions as a function of legal origin and time to dispute resolution. They find that countries with civil law origins and lower dispute resolution ability are associated with contracts that are further away from optimal (second-best) contracting, arguing for a "contractual channel"
1 At least in the U.S., private firms play an important role for job creation and economic growth. The importance of private equity markets may be especially important in countries where the relative size of public markets is much smaller. 2 Although venture capitalists often rely on public offerings to exit investments, the ability to cross-list can overcome shortcomings in the investee country's public equity markets. through which underdevelopment persists in countries with poor legal enforcement. Two other studies stress the importance of the legal environment of the investor's country rather than that of the investee's. Kaplan, Martel and Strömberg (2006) document similar differences in venture capital contracts across countries to Lerner and Schoar (2005) , but find that contracts are more similar to second-best U.S.-style contracts the more sophisticated the investor or the greater the exposure to U.S. venture capitalists. After controlling for these factors, they find that the legal environment variables are no longer significant.
3 Similarly, Bottazzi, Da Rin, and Hellmann (2007) , using data from a handcollected survey of European venture capital investors, find that legal variables in the target country do not matter in determining the downside protection demanded or noncontractible support provided after controlling for investor home country effects.
In this study, we investigate a dimension of venture capital contracting not captured by the type of security used or other details in written contract documents -that of investment staging. As noted by Sahlman (1990) , the staging of capital infusions is the most effective mechanism that venture capitalists can use to control the venture. If the legal environment affects a venture capitalist's ability to optimally stage investments, such a contracting friction could limit aggregate flows. To isolate the effects of this "staging channel" on aggregate flows, our approach holds home country and investor exposure constant by focusing on the cross-border investment patterns of U.S. venture capital firms. 3 The contracts in their study come from VCs in more developed countries, and their sample appears to include more early stage rather than expansion or buyout deals. 4 U.S. venture capital firms provided the majority of funding throughout our sample period, though our aggregate flow results hold if we expand the study to include investments from all sources.
We first examine what effect the legal environment has on aggregate annual investment amounts in a country. This analysis can naturally be considered in the context of La Porta et al. (1997) , which examines the link between investor protection and capital market activity. They show that there are greater levels of public equity financing in common law countries (which offer better investor protection) than in civil law countries, and in countries that have higher rule of law and shareholders' rights scores. We might, for related reasons, expect similar cross-sectional findings for cross-border private equity
investment. An alternative, though not necessarily mutually exclusive, possibility is that opportunities for U.S. private equity investment are greater in countries with weaker legal We find evidence that aggregate cross-border venture capital flows are positively related to the quality of the overall legal environment, though they are not related to specific legal measures pertaining to the rights of public investors such as anti-director rights or one-share-one-vote provisions. Nor are they related to legal origin, suggesting that private investment can partially fill the financing gap. Yet, despite the fact that VCs are able to write their own contracts, they appear to be deterred from investing in countries with poor enforcement as measured by rule of law.
To provide evidence on the timing of capital infusions, we next examine investments at the company level. We find that U.S. venture capitalists make larger investments (in fewer rounds) in companies located in countries with worse legal protection. Both average round sizes and the fraction of financing raised in the first round are larger for companies in countries with poorer legal enforcement.
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This evidence is consistent with the concentrated ownership predictions of LLSV (1998) and the third-best contracting hypothesis of Lerner and Schoar (2005) , where venture capitalists must take a larger stake in the firm because courts may not be able to adequately enforce control rights with smaller ownership stakes.
The company level results suggest that there may be less than optimal staging in cross-border deals and that this friction could be a channel through which cross-border capital flows are constrained. To investigate this possibility, we develop a measure of contracting frictions by comparing the relative staging of cross-border deals to what one might consider optimal staging via propensity score matching methods, where each crossborder investment is matched to several U.S. peers. We aggregate this contracting friction measure by country-year and re-estimate our aggregate flow regressions. We find that the contracting friction measure is negatively related to aggregate flows, indicating that greater required initial ownership stakes limit cross-border venture capital flows.
The contribution of this paper is three-fold. First, the study contributes to the emerging literature on the determinants of cross-border investing. [See also Black and Gilson (1998), Jeng and Wells (2000) , Kelley and Woidtke (2005) , and Cumming, 7 These results could be considered surprising, in that one might think that countries with poor enforcement are also less developed, and therefore are likely to have smaller or riskier deals in which to invest. contracting problems in countries with weak legal environments by taking greater equity stakes in these countries. Most closely related to our findings that round amounts are larger in countries with weaker legal environments, Lerner and Schoar find VC majority ownership at the minimum level specified by the contract to be more frequent and the difference between maximum and minimum contingency amounts to be smaller in civil law and lower dispute resolution ability countries. Our evidence, based on transaction amounts, also suggests that U.S. VCs turn to "third-best" contracting solutions in countries with weak legal environments.
Last, we link the suggestive evidence of "third-best" contracting back to aggregate flows by building a measure of contracting frictions. In the aggregate regressions conditional on investing, the legal environment variables no longer have explanatory power for aggregate cross-border flows after including this measure. We believe that this provides evidence of a "staging channel" through which frictions that lead to "third-best" contracting and sub-optimal staging of investment limit cross-border venture capital flows. The staging channel we identify complements the "contractual channel" of Lerner and Schoar and controls for the sophisticated investor phenomenon of Kaplan, Martel, and Strömberg.
The remainder of the paper is organized as follows. In Section 2, we describe the data used in the study and present some descriptive statistics. In Section 3, we present our analysis of the relationship between a country's legal environment and the aggregate flows of U.S. Venture funds. In Section 4, we describe investment characteristics at the company level. Section 5 develops a measure of contracting friction and tests the hypothesis of "third-best" contracting as the channel through which legal rules affect aggregate flows. Section 6 concludes.
Data

Cross-border investments by U.S. private equity funds
Our data on cross-border investments are taken from Venture Economics obtained concentrated. The UK receives the greatest proportion of cross-border investment (22%), followed by Canada (9%), China (6%), Germany (6%) and Japan (5%).
10 For example, there were instances where KKR was involved in deals coded as venture, where the deal was a well-publicized buyout. Because not all of these buyout transactions can be identified through public disclosures, we relied on the name of the participating firm to identify these possibly miscoded cases. 11 Further, we can interpret countries that are in the World Bank data but not in our Venture Economics database as receiving zero investment in each year. We perform this analysis for robustness and find results to be similar. 12 Botswana, Nigeria, Taiwan and Tunisia are excluded from the study because of missing World Bank data.
For the company dataset, we construct variables for the total dollar amount invested in each company and the average round amount, and again take natural logarithms to form the variables of interest. To examine the staging of deals, we construct a ratio for the fraction of total investment that the company received in its first round. We also count the number of rounds for all companies.
Legal environment and investor protection variables
The legal environment and investor protection variables are from La Porta et al. One-share-one-vote is an indicator variable equaling one if the company law or commercial code of the country requires ordinary shares to carry one vote per share, and zero otherwise. We note that although these regulations may be important for public company investors, it is not clear that they are essential for venture capital investors. Venture capital investors have more direct monitoring and contracting authority and are not necessarily required to exit, in the case of a public offering, on the public exchange in the home country. Still, these rights do contribute to the overall quality of investor protection in a country. The values for the legal environment and investor protection variables are displayed for each country in Table 1 .
Investment opportunities, firm characteristics, and other controls
We use several measures to control for investment opportunities across countries.
The size and development of the financial markets are captured using the ratio of market capitalization of listed companies to GDP. We also control for annual GDP growth.
Both of these measures are from the World Bank.
At the company level, we define a variable to indicate the stage of development at the time of venture funding. We set the early stage indicator variable equal to 1 if the company received seed or early stage financing in its first round, 0 otherwise. We control for the company's industry using indicator variables defined according to the Venture Economics industry classification system. We also define an indicator variable for whether the company went public after the investment. Although this variable is forward-looking, and undoubtedly measures ex ante perceived outcomes with noise, it reflects the many unobservable factors that would indicate company prospects at the time of funding.
Another way to control for company prospects is to control for the quality of venture capitalists involved in the funding. Because sorting is known to occur in the venture capital market, whereby better quality VC firms have access to better quality companies, we construct a variety of venture capitalist measures to control for overall quality and the reputation of the venture capital firm (Sørensen (2005)). Following
Hochberg, Ljungqvist, and Lu (2005), we calculate various measures of VC experience using data from 1980 to the year of the first round of investment for the company. We average these measures across VCs for each company.
We define VC age as the average number of years, since 1980, that the company's VCs have been in the Venture Economics Database. We also control for average fund size, since more successful VC firms are able to raise larger funds, and also because larger funds may be more willing to take on larger investments (Gompers and Lerner (2000)). We take the natural logarithm of one plus each of these three variables for use as controls. In addition, we control for VC experience in doing foreign deals by defining proportion abroad as the number of cross-border investments as a percentage of all investments. Finally, we define indicator variables for each year in the sample. 
Aggregate Flows as a function of the Legal Environment
In this section we examine how the legal environment affects aggregate crossborder private equity investment by U.S. venture capital firms. The analysis builds on the law and finance literature that examines the impact of laws and legal institutions on financial decision-making and economic development. We ask whether private equity investors, given that they may be affected by different factors than traditional investors, are able to allocate capital where investor protection for other types of investors is lacking.
The dependent variable in this analysis is the natural logarithm of (one plus) the total aggregate cross-border investment amount by U.S. venture capital firms in a given country in a given year, i.e., our unit of observation is a country-year. Our data are censored in that we only observe positive investment amounts for a given year; if there are no flows, we observe a zero. Thus, the Tobit model is most appropriate for examining total flows. We use a random-effects specification, which has the advantage of allowing for time-varying effects across countries.
14 Table 3 In summary, we find that legal origin and the protection provided to shareholders of public companies (i.e., anti-directors rights and one-share-one-vote) are not measurably related to venture capital investment amounts. The latter findings are consistent with Bergman and Nicolaievsky (2004) who find that the level of investor protection does not matter for private companies since they can enhance protection through private contracts. 15 The implication for venture capitalists filling the financing gap stands in contrast to Kelley and Woidtke (2005) , who find that U.S. multinationals invest more in countries with low anti-director rights. 16 Our findings indicate that U.S.
venture capital firms do not invest more in countries with weaker public investor protection. These results do suggest, however, that private equity funds can protect themselves when investor protection rules are weak as long as contracts can be enforced.
Investment Characteristics at the Company Level
In this section, we examine patterns of investing at the company level. A large literature considers how financial contracts can be used to align incentives and to mitigate agency problems between entrepreneurs and investors. If contracts are costly to enforce or to verify, the most efficient ("first-best") outcome is not achievable; instead, "secondbest" outcomes can be achieved by allocating ownership and control rights appropriately (Hart (2001)). Kaplan and Strömberg (2003, 2004) show that contracts in the venture capital setting allocate cash flow and control rights separately, sharing many features of what contracting theory would predict as the optimal achievable ("second-best") contract.
For example, convertible preferred securities and milestone provisions shift cash flow and control rights between the investor and entrepreneur depending on the portfolio company's performance, enabling a dynamic allocation of these rights though time. Such contracts, however, may be difficult to enforce in legal systems where the concept of a minority cash flow claimant having the power to force the sale of a company or to remove the founder, who may have a larger ownership share, is unfamiliar. If investors 16 Kelley and Woidtke (2005) use the rule of law index as a descriptor of the general business environment in a country and also find a positive relation between U.S. multinational investments and the rule of law index. In their paper, they concentrate the discussion on the relation between investor protection (antidirectors rights) and investments by U.S. multinational firms.
are aware of the difficulty of enforcement in countries with less sophisticated legal systems, they may adjust the pattern of fund disbursements to the entrepreneurial firm. In particular, they may increase their initial stake of ownership in the firm beyond what the optimal second-best contract would dictate had the deal taken place in a country where more sophisticated contracts are reliably enforced.
Lerner and Schoar (2005) suggest the idea of "third-best" contracting in the crossborder venture capital setting in a slightly different form. Studying a sample of contracts, they find that contracts written in common law countries are similar to those written in the U.S., where convertible preferred stock is often used. In contrast, in civil law countries and countries with poor legal environments, VCs take greater equity ownership stakes by using common stock and debt. A second study examining cross-border contracting documents reaches a different conclusion. depend on the quality of the legal environment, so we would not expect a relation between round sizes and the legal environment after controlling for the sophistication of the VC firm and firm characteristics.
We use two approaches to better understand the degree of staging and size of ownership stakes. First, we examine the average round investment amounts for each company. Second, we measure the fraction of venture funds received in the company's first round. Because venture capital firms stage their investments for a variety of reasons, average round size may be affected by factors in addition to reduced staging in anticipation of weak enforceability. Gompers (1995) describes staging as a tool used in order to gather information, monitor the company, and maintain the option of abandoning the company. Therefore, a company with less risk along these dimensions would require less staging, all else equal. Further, average round sizes could be driven higher by increasing funding needs as companies mature coupled with slower development (later exit), regardless of legal differences across countries. In unreported regressions, we find no statistical evidence that the legal environment measures in a country explain total funds raised at the company level. Nevertheless, examining first rounds as a fraction of total of funds raised eliminates the later concern. Normalizing by the total funds raised (and controlling for exit) has the additional benefit of controlling for the amount of venture financing needed for exit that may vary by unobservable attributes of the deal, such as risk. A worry would be if ownership stakes were smaller or the same size, but failure occurred earlier, such that the fraction in the first round is higher even if third best contracting is not really observed. It cannot simultaneously be true that first round fractions and average round sizes are higher in poor legal protection countries without this also representing more ownership as long as valuations are higher in better legal environment countries. Table 4 presents the results of random-effects generalized least squares estimations for the effects of legal environment on (the natural logarithm of) average round amount. Columns 1 and 2 show the results for the specification with the common law legal origin indicator. These specifications include the market capitalization to GDP ratio and GDP growth as in the aggregate regressions. We also control for companyspecific factors such as the stage at the time of the initial funding round, total funds raised, and industry and year controls, as well as VC-specific factors averaged over the funding venture capitalists including average firm age, average fund size, and average experience investing outside the United States. In Column 2, the specification adds the forward-looking IPO variable to control for eventual exit and underlying company quality. The legal origin variable is not statistically significant in either specification.
Columns 3 and 4 present the rule of law specifications, one with each set of controls. We find that countries with weaker legal enforcement have larger average round amounts. Table 5 presents the same set of specifications as in Table 4 , but with the dependent variable as fraction of funds the company raised in the first round. 17 Results are largely consistent with those of the average round specification. The legal origin variable is not associated with the first round fraction (Columns 1 and 2). The coefficient on the rule of law measure is negative in the remaining specifications, indicating larger investment amounts in the first round relative to total funding needs for countries with lower measures for rule of law. The signs on the control variables are similar to the average round specifications, with the exception of total funds raised, which is negatively correlated with the proportion of funding a company receives in its first round. Also, while the coefficient on the IPO variable was not significant in the average round specification, it is positive and statistically significant in the specification for the fraction of funds in the first round. This could proxy for company quality or indicate that failed firms continue to receive funding as their eventual outcome is realized.
We have shown that average round sizes and first round fraction sizes are larger for countries with lower legal protection. These results are consistent with venture capitalists taking a larger share of ownership in countries with weaker legal protection.
Taken together, this evidence is suggestive that in countries with lower rule of law, optimal contracting at second best may not be enforceable. Companies with similar characteristics are financed more aggressively in countries with lower legal enforcement.
In countries with poor legal environments, VC investors may mitigate enforcement problems using a "third-best" solution, where the investor must purchase cash flow rights commensurate with the level of control required. A third-best contracting outcome would reduce the incentives of entrepreneurs, who give up a substantial amount of cashflow control, and constrain the strategy of venture capital firms who may then have to devote too much equity to a single deal. As a consequence, fewer companies will be desirable investment prospects and, thus, are not funded at all. In counties where this problem is more severe, aggregate flows will decline.
Contracting Frictions and Aggregate Flows
To test the idea that contracting frictions limit aggregate flows to countries with weaker rule of law, we develop a measure of contracting friction based on the fraction of total investment a company received in its first round. The rationale is that if courts have difficulty in interpreting the separation of cash flow and control rights present in the venture capital setting, venture capitalists will have to take a larger stake in the firm initially, so that the level of ownership is commensurate with the level of control in the eyes of a less sophisticated legal system. Because of this constraint on the implementation of the second-best, flows to the country will be limited. If our contracting friction measure has explanatory power in the aggregate capital flow regressions (relative to rule of law), it would be convincing evidence that contracting efficiency is the channel through which a poor legal environment restricts capital flows, despite evidence that written contracts may be observationally equivalent.
To develop our measure of contracting friction, we employ propensity score matching methods to compare a company's staging characteristics in its actual country of origin with closely matched companies that were funded in the United States. For each company, we will compute the difference between its fraction of financing received in the first round relative to its U.S. peers. We focus on the fraction of funds received in the first financing round measure because larger average round sizes without controlling for legal system differences could reflect greater funding needs or higher valuations on average. The first round fraction measure has the nice feature of normalizing each company's staging by the company itself. By using the propensity score, we can effectively take into account the fact that the characteristics of venture deals across various legal regimes may differ significantly from one another and from venture deals in the U.S., ensuring that differences in such observed characteristics are not driving the results.
We use econometric matching methods developed by Rosenbaum and Rubin (1983) , Heckman and Robb (1986 ), and Heckman, Ichimura, and Todd (1997 , 1998 . In essence, matching methods use the company characteristics to construct an optimal control sample. For each of the cross-border and U.S. deals, we compute a propensity score via a Probit model, where the dependent variable is an indicator for a non-U.S. deal. The independent variables include the company and venture capital controls from the previous section: the early stage indicator, total funds raised, the IPO indicator, industry and first-funding year controls, the average age of the funding VCs, the average size of the funding VCs, and the average VC experience abroad. We use nearest neighbor matching, one of several standard approaches for calculating propensity scores. For each cross-border portfolio company, the nearest neighbor matching estimator chooses the n U.S. companies with closest propensity scores to the cross-border company propensity score. The estimator computes the arithmetic average of the first round fractions of these n U.S. deals. For each Y 1i , we match
where N(i) is the set of U.S.
companies that are nearest neighbors to Y 1i . 18 For our reported results, we set n = 5, though results are robust to one-to-one matching and other values of n as well.
For each cross-border portfolio company, we compute the difference between its first round fraction of funding and the (weighted) average first round fraction of its U.S.-based peers, matched on company and venture capitalist characteristics. 19 Table 6 reports summary statistics from the matching as well as a comparison of probits on the matched versus unmatched samples. Before matching, the average U.S. company received 46% of its financing in the first round, whereas the average cross-border company received 18 Using observations that fall outside of the common support can substantially bias the results (see, e.g., Heckman, Ichimura, and Todd (1997)). As a result, we remove all companies that are outside of the common propensity score support. 19 Formally, let Y 1i be the fraction of funds received in the first round for a non-U.S. company, Y 0j be the fraction of funds received in the first round for a U.S. company, and let
average of the fraction of funds received in the first round for a U.S. company using estimator z, that is matched with Y 1i . We compute for every i the estimated first round fraction difference
almost 59% of its financing in the first round. However, much of this difference might be explained by observable characteristics. Indeed, from the first column reporting probit estimates from the full (pre-match) sample, we see that U.S. venture capital investments more often take place in earlier stage companies, raise more funds, and have lower IPO rates. The funding VCs, on average, invest a lower proportion of funds abroad than do VCs funding the non-U.S. sample, and are smaller and younger. These observable characteristics have considerable explanatory power in predicting foreign deals, with a pseudo R-squared of approximately 46%. When we repeat the probit on the postmatched sample, we see that these observable characteristics no longer explain differences in U.S. and foreign deals. The only coefficient that is statistically significant in the multiple regression setting (on its own, the means between the two samples are indistinguishable by design from the procedure) is the coefficient on the funding venture capitalists' average fund size, which indicates that in the post-match sample, foreign deals are associated with smaller VCs on average. The pseudo R-squared of the regression is 1.9%, indicating that observable characteristics are substantially similar for both the cross-border firms and their matched peers. The average fraction of financing received in the first round by U.S. peer firms increases to 52.1% in the post-matched sample, indicating that just under half of the measured difference in first round fractions pre-match was due to observable company and venture capitalist characteristics.
We can now use the first round fraction difference between a company and its U.S.
peer companies to build a measure of contracting frictions for our aggregate sample. For each country-year, we simply compute the average first round fraction difference. A shortcoming of our contracting friction measure is that it is observable conditional on investment. Therefore, we will not be able to explain the decision to invest or not. The contracting friction might be so large that investment does not take place or investment may not take place for other reasons. The tests relating contracting frictions to cross border venture capital flows are conditional on there having been a flow.
In Table 7 , we return to the aggregate sample examined in Section 3 with the addition of an independent measure of contracting frictions. Table 7 presents random-effects GLS estimations as in Section 4. In all of the specifications, the coefficient on the contracting friction measure is negative and statistically significant. In other words, the more investments abroad are front-loaded with a larger fraction of funds in the first round beyond what is explained by observable investment characteristics, the lower the capital flow.
In these specifications, none of the country-specific legal variables have explanatory power distinguishable from zero, individually or together. Overall, we see that the contracting friction measure is consistently negatively related to venture capital flows.
We show that the legal environment is related to the way funds are disbursed to firms. Average round sizes are larger in companies based in countries with a lower rule of law measure, after controlling for characteristics such as stage of development, industry, and the total amount of financing received. Further, the fraction of total funding a firm receives in its first round of financing is higher in counties with lower rule of law as well.
Conclusion
In this paper, we examine the effect of home country legal environment on the extent and nature of cross-border investment by U.S. venture capital firms. Our findings suggest that the inability to interpret complex contracting relationships, such as the separation of cash flow and control rights, hinders optimal private equity investing abroad, and that this hindrance has implications for private equity flows.
Our evidence on aggregate cross-border investment flows suggests that although
VCs are able to write their own contracts, poor enforcement deters investment.
Consistent with third-best contracting as described in Lerner and Schoar (2005), we find that U.S. venture capitalists disburse larger investment amounts in companies in countries with worse legal protection. This finding suggests U.S. venture capital firms mitigate contracting problems in countries with weak legal environments by taking greater equity stakes in these countries. By examining the extent to which these larger investments relate to aggregate flows, we provide a test of whether contracting frictions are the likely channel through which poor rule of law limit venture capital investment abroad.
Our study contributes to the emerging literature on the determinants of crossborder investing. Our results suggest that specialized investors are affected by different factors than those that affect the size of a country's capital market, and, therefore, can partially fill the financing gap in countries with less developed public markets. Though affected by different legal factors, the limiting channel for development is quite similar.
A weaker legal environment, even in the context of private equity investors, leads to increased ownership concentration, limiting the size of the market just as in the public equity case. Prob > chi2 = 0.00 *, ** or *** mean the coefficient is significant at 10%, 5% or 1% level respectively *, ** or *** mean the coefficient is significant at 10%, 5% or 1% level respectively 
